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10 ABSTRACT OF THE DISCLOSURE 

A piezoelectric/electrostrictive film element formed at low temperature 
using electrophoretic deposition by method which includes the steps of: dissolving 
or dispersing the raw material of constituent ceramic elements in a solvent or a 

15 dispersion medium; adding citric acid into the solution or the dispersed mixture; 
obtaining ultrafine ceramic oxide powder of particle size less than 1 jjm with 
uniform particle diameter size distribution by forming ceramic oxide by a 
nonexplosive oxidative-reductive combustion reaction by thermally treating the 
mixed solution at 100-500°C; preparing a suspension by dispersing the ultrafine 

20 ceramic oxide powder in an organic dispersant; preparing ceramic sol solution by 
dissolving constituent ceramic elements of the same or similar constituent as the 
ultrafine ceramic oxide powder in water or an organic solvent; mixing the 
suspension with the ceramic sol solution; forming a piezoelectric/electrostrictive 
film element by submerging a substrate into this mixture and then by performing 

25 electrophoretic deposition; and thermally treating the piezoelectric/electrostrictive 
film element at 100-600°C. 
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BACKGROUND OF THE INVENTION 



Field o-f the Invention 



The present invention relates to a mot hod — frsn? — # oCT Wrf»er- 

piezoelect r ic/elect rost rict ive film element A using an ultrafme 

ceramic oxide powder and the elect rophoret ic deposition, and 
10 piezoelect ric/electrost rict ive film element produced by the 

method. In particular, the present invention relates to a 
"~ j£^h©d^-a^^e-Emi--Bg a piezoelect ric/electrostrict ive film element 

1 ^at low temperature by way of elect rophoret ic deposition - method 
ffl using an ultrafine ceramic oxide powder having excellent 

reactivity and produced by a single process at low temperature^- 
5 , a nH ^-ho pin?nn] o"f- r -jr/ P ]p r f r-nct-ri nt i^rn — film element — produ '- e -c d 1 by 



Description of the Prior Art W \^^Jf 

Unit particle micronization and particle diameter 

A 



/ 

^0 distribution - unif oriaul izu tiuu — etrcr. are emphasized in ceramic \/ 

oxide powder which is. raw material of various devices. ..using the 



ceramics such as ink jet head, memory chip, and piezoelectric 
substance, because in case of finer particles the activation 



energy can be lowered by surface treatment and the reactivity 
25 and applicability can be improved by particle electrification. 

So far the method has been used where a ceramic sol <*J*M ^ 
controlled viscosity or a ceramic oxide powder regenerated by 1/ 
a suitable solvent is fixed at the substrate in order to form a 
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